Searches for photons from the reaction e+e-+ 7+7 currently provide the most restrictive limits on the masses of possible supersymmetric partners to the electron (g) and photon (7) in models where the the 7 is light and stable.ls2 A dominant background to these searches, the reaction e+e---) ~7, is also of considerable interest since the cross section integrated over all angles is proportional to(1+IvJ4), 3 . where NV is the number of light neutrino families. Present limits on NV from e+e-, although not quite as restrictive as recent pp collider results,4
provide an independent measurement of this fundamental quantity. This paper reports a search for single photons accompanied by weakly interacting particles in three data samples totalling 177 pb-' of e+e-interactions accumulated by the MAC detector on the PEP storage ring at SLAC. Improved selection criteria, complete use of all small angle detectors, and an additional 61 pb-' of integrated luminosity have allowed significant improvement in the limits on radiative neutrino and supersymmetric particle production compared with our previously published search.' Although supersymmetric (SUSY) theories5 continue to generate much theoretical activity, none of the predicted partners to ordinary particles has yet been found. In many SUSY models the lightest SUSY particle is neutral, stable, interacts only weakly with matter, and thus cannot be directly detected.
Two candidates for this lightest SUSY particle which can be produced in e+e-interactions are the 7 produced via virtual e" exchange and the s-neutrino (fi) produced via Z or supersymmetric W (r) exchange. The cross section for radiative production of q or 6 pairs is a function of both the 7 or fi masses and the masses of the exchanged particles.6 These cross sections are comparable to where decay neutrinos may carry significant momentum. However, given the photon energy resolution, the luminosity, and eveto, the background from all of these processes is easily calculated. The data in this report were collected in three running periods of differing &to. The single photon search region for each period was chosen accordingly.
The MAC detector, composed of calorimetric and tracking chambers covering > 98% of 47r sr, has been described in previous reports. Events with an outer drift chamber track or with greater than 30% of the cluster energy in the hadron calorimeter were identified as cosmic rays and rejected.
The single photon candidates surviving the above cuts were primarily e+e-7
and 777 events, but contained small contributions from beam-gas, beam halo scatterings, and from noise in the SC. To further reduce these backgrounds, stringent cuts were made on the shower profile. Every shower was required to have one or more hits in the first layer of the SC and two or more hits in the second layer. For this analysis it was further required that the shower have at Showers were required to have l.zel < 30 cm and rmin < 15 cm. Candidates passing these cuts were identified as single photons.
The selection criteria described were applied to all three running periods.
Additional cuts on small angle detectors installed after the first data period were made to reduce eveto. Events were vetoed if the energy in the SAV was greater than 250 MeV. For the second data sample, events were also rejected if the SAT was hit. The SAT was not used in the third data sample. Instead, events with greater than 100 MeV in the BGO rings were rejected. The El, distributions of the single photons satisfying these requirements are shown in Fig. 1 for the three data samples.
Trigger, detection, and analysis efficiencies were determined as a function of El, and 0, from radiative Bhabha scattering events with a single electron or photon in the SC and at least 3 GeV deposited in the SAV. Losses due to background noise in the SAV, SAT, BGO, drift, calorimeter and scintillator detectors were studied with beam crossings selected at random. The photon conversion probability in the beam pipe was determined from Monte Carlo studies8 to be 2 -5% depending on the running period. An overall efficiency for each data sample was calculated from the product of the above efficiencies as a function of El, and 8,. This efficiency typically rises from 53% at El, = 2.0 GeV to 69% and greater than or comparable to results from other searches. 2 The limits on P and E masses depend on the specific SUSY model selected.
A calculation by Grifols, Martinez, and Sola" of tE7 production is used to obtain a limit for the fi mass of rn; > 10.8 GeV/c2 at the 90% confidence level if mii; = 25 GeV/c2. For rnc = 0 the limit is rng > 50 GeV/c2 at the 90% confidence level.
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